Nov 05 04 ll:41p 



Rod Lacy 



952-925-1G80 



P-4 



AMENDMENT AND KKSPONSK I JNDKK 37 OK ft Kl 1 1 
Serial Number: 09/669395 
Filing I Hoc: September 26, 2000 

Tillc: IMACH ; DATA BASI-'P RfnKOSPtiCl iVi: TlvMI^ORA^^IiLliCnON OV MliUICAL IMAQKS 

IN THE CLAIMS 

Please cancel claims 8 and 34 without prejudice or disclaimer and amend the claims as 
follows: 

1 . (Currently Amended) A method lor selecting images of a portion of a cardiovascular 
system comprising: 

receiving from an image scanner a plurality of images recorded over a period of time, the 
images representing one or more locations along the extent of the cardiovascular system; and 

selecting at least a subset of the images based on common criteria determined from the 
plurality of images and without reference to an external signal, wherein selecting a subset of the 
images results from a determination of the blurrincss of each image , wherein the hlurrincss of the 
image is determ ined by the mean pixel difference between the image and an adjacent image . 

2. (Original) The method of claim 1 , wherein the portion of the cardiovascular system is the 
heart. 

3. (Original) The method of claim 1, wherein the image scanner is a CT (Computer 
Tomography) scanner. 

4. (Original) The method of claim 1 , wherein the image scanner is a MRI (Magnetic 
Resonance Image) scanner. 

5. (Original) The method of claim \ % wherein the image scanner is an Ultrasound scanner. 

6. (Canceled) 

7. (Currently Amended) The method of olqim 6 A method for selecting images of a portion 
of a cardiovascular system comprising: 

receiving from an image scanner a plurality of images recorded over a period of time, the 
images representing one or more locations along the extent of the cardiovascular systern; and 
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selecting at least a subset of the images based on common criteria determined from the 

pl urality of images and without referenc e to an external signal, wherein selec tin g a subset of the 
irnattcs_results from a _detemination_of t^ wherein the blurrinoss of the 

image is determined by a Fourier transform applied to the image. 

8. (Canceled). 

9. (Canceled) 

10. (Original) A method for ordering a plurality of images of a portion of a cardiovascular 
system comprising: 

receiving from an image scanner a plurality of images recorded over a period of time, the 
images representing one or more locations along the extent of the cardiovascular system; 
deriving a cardiac cycle signal from the plurality of scanned images; and 
assigning a phase in the cardiac cycle to each scanned image. 

1 1 . (Original) The method of claim 1 0, wherein the portion of the cardiovascular system is 
the heart. 

12. (Original) The method of claim 1 0, wherein the image scanner is a CT (Computer 
Tomography) scanner. 

13. (Original) 'l*hc method of claim 10, wherein the image scanner is a MRI (Magnetic 
Resonance Image) scanner. 

14. (Original) The method of claim 10, wherein the image scanner is an Ultrasound scanner. 

15. (Original) The method of claim 10, wherein deriving the cardiac signal comprises: 
segmenting a set of data representing a blood vessel in each image; 
computing a change value for the blood vessel: and 
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determining the cardiac cycle signal based on a sequence of the change values Tor each 
image. 

16. (Original) The method of claim 1 5, wherein the change value is a change in the area of a 
cross section of the blood vessel. 

17. (Original) The method of claim 1 5, wherein the change value is a change in the position 
of a wall of the blood vessel. 

1 8. (Original) The method of claim 1 0, wherein deriving the cardiac cycle signal comprises: 
segmenting a set of data representing a cross-section of the aorta in caeh image; 
computing an area value representing an area of the cross-section; and 

determining the cardiac cycle signal based on a sequence of the area values for each 
image. 

19. (Original) The method of claim 1 8, further comprising estimating the position of the aorta 
within the image data prior to segmenting the set of data. 

20. (Original) The method of claim 1 9, wherein estimating the position of the aorta utilizes a 
Hough transform. 

21. (Original) The method of claim 18, wherein segmenting of the aorta cross-section utilizes 
l>ynamic Programming. 

22. (Original) The method of claim 1 8, further comprising filtering the cardiac cycle signal to 
produce a smoothed cardiac cycle signal. 

23. (Original) The method of claim 10> wherein deriving the cardiac cycle signal comprises: 
for each image in the plurality of images performing the tasks of: 

selecting an adjacent subsequent image; 
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calculating a mean pixel difference between the image and the subsequent image; 



and 



determining the cardiac cycle signal based on the mean pixel differences of the 



images. 



24. (Original) The method of claim 1 0, wherein deriving the cardiac cycle signal comprises: 
segmenting a set of data representing a cross-section of a heart in each image; 
computing an area value representing an area of the cross-section; and 
determining the cardiac cycle signal based on a sequence of the area values for each 
image. 

25. (Original) The method of claim 1 0, wherein deriving the cardiac cycle signal comprises: 
for each image in the plurality of images performing the tasks of: 

determining a first border of a heart in the image; 

determining a second border of the heart in a subsequent adjacent image; 
determining the difference between the first border and the second border; and 
determining the cardiac cycle based on a sequence of the differences. 

26. (Original) The method of claim 10. wherein the ordered set of images is further 
filtered to produce a subset of images, said subset of images comprising images acquired at a 
desired point in the cardiac cycle signal. 

27. (Original) The method of claim 10, wherein the derived cardiac cycle signal is used to 
interpolate or reconstruct new images at specific phases in the cardiac cycle from the original 
scanned images or other related data. 

28. (Currently Amended) A computer-readable medium having computer executable 
instructions for performing a method for selecting images of a portion of a cardiovascular 
system, the method comprising: 
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receiving from an image scanner a plurality of images recorded over a period of time, the 
images representing one or more locations along the extent of the cardiovascular system; and 

selecting at least a subset of the images based od common criteria determined from the 
plurality of images and without reference to an external signal, wherein selecting a subset of the 
images results from a determination of the blurriricss of each imag e, wherein the blurriness of the 
image, is deter mined by a Fourier transform applied ,to_t h e image . 

29. (Original) The computer-readable medium of claim 28, wherein the portion of the 
cardiovascular system is the heart. 

30. (Original) llic computer-readable medium of claim 28, wherein the image scanner is a 
CT (Computer Tomography) scanner. 

3 1 . (Original) The computer-readable medium of claim 28, wherein the image scanner is a 
MR1 (Magnetic Resonance image) scanner. 

32. (Original) The computer-readable medium of claim 28, wherein the image scanner is an 
Ultrasound scanner. 

33. (Canceled) 

34. (Canceled) 

35. (Currently Amended) Th e computor - r ts adabto in^t^ 

medium having computer executable instructions for performing a method for selecting imbues 
of a portion of a cardiovascula r sy stem, the method comprising: 

receiving from an image scanner a plurality of images recorded over a period of time, the 
images represe nting one or more locations along the extent of the cardiovascular system; and 
selecting at least a subset of the images b as ed on common criteria determined from the plurality 
of images' qnd without reference to an external signal, wherein selecting a subset of the images 
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results from a determination of the blurrincss preach image, wherein the blurrincss of the image 
is determined by the mean pixel difference between the image and an adjacent image. 

36. (Canceled) 

37. (Original) A computer-readable medium having computer executable instructions tor 
performing a method for ordering a plurality of images of a portion of a cardiovascular system, 
the method compri sing: 

receiving from an image scanner a plurality of images recorded over a period of time, the 
images representing one or more locations along the extent of the cardiovascular system; 
deriving a cardiac cycle signal from the plurality of scanned images; and 
assigning a phase in the cardiac cycle to each scanned image. 

38. (Original) The computer-readable medium of claim 37, wherein the portion of the 
cardiovascular system is the heart, 

39. (Original) The computer-readable medium of claim 37, wherein the image scanner is a 
CT (Computer Tomography) scanner. 

40. (Original) The computer-readable medium of claim 37, wherein the image scanner is a 
MRI (Magnetic Resonance Image) scanner. 

41 . (Original) l*he computer- readable medium of claim 37, wherein the image scanner is an 
Ultrasound scanner. 

42. (Original) The computer-readable medium of claim 37, wherein deriving the cardiac 
signal comprises: 

segmenting a set of data representing a blood vessel in each image; 
computing a change value for the blood vessel; and 
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determining the cardiac cycle signal based on a sequence of the change values for each 
image. 



43. (Original) The computer-readable medium of claim 42, wherein the change value is a 
change in the area of a cross section of the blood vessel. 

44- (Original) The computer-readable medium of claim 42, wherein the change value is a 
change in the position of a wall of the blood vessel. 

45. (Original) The computer-readable medium of claim 37, wherein deriving the cardiac 
cycle signal comprises: 

segmenting a set of data representing a cross-section of the aorta in each image; 
computing an area value representing an area of the cross-section; and 
determining the cardiac cycle signal based on a sequence of the area values for each 
image. 

46. (Original) The computer-readable medium of claim 45, further comprising estimating the 
position of the aorta within the image data prior to segmenting the set of data. 

47. (Original) The computer-readable medium of claim 46, wherein estimating the position 
of the aorta utiliz.es a Hough transform. 

48. (Original) 'line computer- readable medium of claim 45, wherein segmenting of the aorta 
cross-section utilizes Dynamic Programming. 

49. (Original) The computer-readable medium of claim 45, further comprising filtering the 
cardiac cycle signal to produce a smoothed cardiac cycle signal. 

50. (Original) The computer- readable medium of claim 37, wherein deriving the cardiac 
cycle signal comprises: 
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for each image in the plurality of images performing the tasks of: 
selecting an adjacent subsequent image; 

calculating a mean pixel difference between the image and the subsequent image; 

and 

determining the cardiac cycle signal based on the mean pixel differences of the 
images. 

5 1 . (Original) The computer-readable medium of claim 37, wherein deriving the cardiac 
cycle signal comprises: 

segmenting a set of data representing a cross-section of a heart in each image; 

computing an area value representing an area of the cross-section; and 

determining the cardiac cycle signal based on a sequence of the area values for each 

image. 

52. (Original) The computer-readable medium of claim 37, wherein deriving the cardiac 
cycle signal comprises: 

for each image in the plurality of images performing the tasks of: 
determining a first border of a heart in the image; 

determining a second border of the heart in a subsequent adjacent image; 
determining the difference between the first border and the second border; and 
determining the cardiac cycle based on a sequence of the differences. 

53. (Original) The computer-readable medium of claim 37, wherein the ordered set of images 
is further filtered to produce a subset of images, said subset of images comprising images 
acquired at a desired point in the cardiac cycle signal. 

54. (Original) The computer-readable medium of claim 37, wherein the derived cardiac cycle 
signal is used to interpolate or reconstruct new images at specific phases in the cardiac cycle 
from the original scanned images or other related data. 
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